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4=) #*1 g « 0 V^ol 7flAl^T^. -S. «Vrgo^ S.^ nflS.^ 

4^7flal #5fl4=) ^lael «fl<£slfe- € <H3M 4 

zl^ tH^^r, 1-313 1fi#^ ^flol TflolH^ ^^^^ ^H^jos 

HSzi^ ^ ^^Hr flS-BKl « ^d^-f-sq-, zl^jl ^efl^ *fl5Le) €^ 31 

^ #*Rr Hfl^m HSZL^ &<#o] ^o}^ nflnt-cf efl^S- S^A^l 

€1- ^ « €314=) ^lS-el ^ ^-5L7> 

5. 4 

-5.^-^ ^ °1HSZL^^ (under program) ^fHS.ZL^^(over programed) -fi, 

M ^(threshold voltage) *IM*1 
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nfl2.il] ^ zl ^ ^ {Flash memory device having uniform threshold 

voltage distribution without under-programed or over-programed flash cells and 
program verify method thereof} 

£ 1-& ^zfls} M-EHim S^i}. 

JE 2^r £ 1^ #5114=1 ^lS.e| ^1^ ESZ^ Bf O) nj cfol^ZLBH^- uj-Ej-iflfe 

5. 3£r 5. 2$\ ^ y o v ^ ^ *f|2.3 ^ ^SKVt) £ 

-£ 4^r ^ H^MH xtj-a M.$]$ DflSel M-B}vfl^ S^olcf. 

i 7^r £ 5^1 HSZL^ ^ « 0 >»H # ell 4=1 *fl2.&l ^Il-Sl ^ ^(Vt) 

5L« M-^xflfe- JE^t}. 
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^>£^1 3 HI: £ -=4HS 

# 3°14. 

*flS.el #*1# ^ Tiflaie) ^-iL£l(on board) <$MM 7]^ 

31- ^7l ^3)-ol 7 >^tr -HHS^l ^ ^lolcf. 1^)3 nfls.a) ^ tIHH, 

IS.tg 7flolH ( ^ JE-eil-y^g- i^*Rr ^>M-^ FETCField Effect Transistor)^- =f- 

^«cf. *fls.3 ^ ^(threshold voltage) Vt ^sHl 

51^ 1^ ?IMH ^ #314=) ^o)l x^J-^cf. #efl^ v\)s. 

Bl <fl ^ TflolH^ A}e» ^oj-^ oJ 7 ^o S ^ 

314=) ^12-Sl ^ Vt<Hl s|«B £3€th 

7r^lcf. 1-314=1 ^1-E.el I^^l^, fs^ tIHh #ofl H^slJi 

(trapped) Vt°] -Sr^M 1 31 4=1 *fl5.e| 3^ ^-ff- 

7} JL-g-t}. 1314=1 ^-S.El ^o] bs.zl^^ ^-311- '-o-olej-ji <^^^cf. # ell 4=) ^1 
*£o] AV^^ig s.^ A]o ]^ ^Hl °J<^ ^xm°l ^7]i4 1314=1 *)l5iel ^ 
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rdi^-^31^ *^cf. #313 tH]s.el ^31# "1"°1 

<H> £ l^r ^3)^ #313 3]5L£l <a^-£-# M-BKAxr SL^ojcf. o}& %3i^ , 

#313 ^S.*) #*l(100)*r *H5L5l -fl <H3M l-^-(HO), S.^- ^^(120), 3):E=eK] 
311 ^Jf-i-ClSO), E.3MWW140), ZL21JI 3H*1 wlsl(l50) # 5.^-^. ufls.^ 
it ^3H #^(110)^ #313 4-5L3 ^#ol ^1 <g^^ i 7 fl^ iH^(string)#(200, 
202, 204, 206)# SL^th 3U iH^(200)£r *fll 31*1 3ll6 $| (WLj , j=0, 1, 

15 H =L 7\)o]^o] <&^S\^ #313 3lS.i3 ^#(112, 113, 114)^1 Ji 
, 3U ^He^CWLOHl #313 ^l£Sl ^(112)^1 ^3l^l^r £]-<?] 

(SSL)^l 7llolH7l- ^^l^r 3U Hqfl^l^Bi (111)21- JI, 3ll6 ^H-S^l 

(WL15H #313 ^5-3 ^(114)^1 iir ^*1 ^ ^(GSLHl H 3MH71- 

^€^1^ 312 *m H€^1^B-1 (115)21- °i^^cl-. 3U *m Hqfl^l^Bi (112)2) = 3l°l£- 
3U wme^^l(BL0)3f ^S\JL 42 B^l^ (115)21 ±± 5}ol (CSL)ofl <g 

<12> i7fl2l iH^#(200, 202, 204, 206)^ iE^ ^ ^(SSL), 3U 31*1 3ll6 

^-^(WLj, j=0, 1, -, 15), zleIji *m ^(GSL)^ <^.^JL, 

#(200, 202, 204, 206)£r «1 H el-^l#(BL0, BL1, -, BLi-1, BLi)# **ll 3H*1 
(150)21- ^Sl^r 31, *>M-2l 3H*1 C131- ^tb^l-. £ l^r ^3 ^» 3 *H ^1 

Sel <H3H #^-(no) 31 *>M-£J 31 °1 *1 # 5= *1 *}3i 91^, ^31^^.5. ^)S.^\ <>£ 
o^eflol #H4- (110) ^ ^7fl2l 3H*] #3## 
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*=h *M*1 ^#^r CISC] (120)^1 ^«fl ^Hefl^S]^, 3.^- tqscl(120)^ 

i*H ^1J1°11 -§-#3M =5fo}^ ^-(140) vfl H^^l^E^ol Q^S\o] f>}\^2) $\}o]x] 
7} &%&t±. 

sfl^ #n»Jf»(130)£: HSZLHfl^ ^^(VPGM), ^(VREAD), 
^ 3^ ^°J-CVRDV), Sl^f- ^<a-(VPASS)# ^ *fl# S.^] i4ej- ^d^^H 
-ELeH^C 140)5. ^^tVcf. ^szLeflnj ^<y- (VPGM) o. sr 

Sn^J , ^# ^(VREAD)^ zielJl H5zl^ ^ ^(VRDV)^ 

c^Jfs. xcfl z}-z}- o] 7l .£| J1> ^^-(VPASS)^r #314=1 ^lS. 

SL-g-Al^ 4fi #-ff-» J:5.7fl <^ ol 7 >^4. -BeM»l^(140)£r S.^- t] 

i2CKl20)£] o]ELZ]}->$ *\S.o]) -§-#«H sflolx] ^ ifl ^^^<y#(WLj, 

j=0, 1, 15)5. 5LEL *I<y-g- <y7>^. silol^ B]3i(i5o)^ alH^l-CBLO, 

BL1, -, BLi-1, BLi)^: ^-Sfl ^ ^€ #314=1 ^£2] H^l 

€314=1 *fl5LB} ^1(100)^ -&3l4=l *Hs.e) =^5fl°J 4- 

^ ^5 "HSzl^ ^ -?- = ")* *B^}^ 4;^^4. 

*M #5114=1 ^15.51 H^fSl ^iL5. ^21)^ #S5->JI, 

^*1 ^1 S^efl D J -S^* ^r^^V^l Hin^ ^ =-# 

^ ^4^4. ^lfltfl, §>i4^ ^S.5l-<y(WL)^ "^^Tr #314=1 ^12.3 ^#o] 4K 
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SKWLH <&^.& 1-313 nfls.el -fil-o] hszl^ fe^^c|-j7 ^-^^Tg s. ^^ej-o] 

(WL)# ^SZLHfl^^ZL £SIL^ 3^*Hr tHW. 

nsicfl, sj-M-o] ^jelsKKwlH HSnefl^j SSZL ^ ^ 

J2. SSZlHfl^ "g^l^l l^^t}. SflM^, £ 2ofl I£X|<g 

#7>£)J1 HJL^ig ^ ^--fr ^^(VRDV)^ ^^§>7fl ^-g- ^aj^ s SZL 

*g ^ -r-H ^tb HSZL^sl^l ^lael ^1:5. <y*fl ^ Tfl s) 

<H ^ 4ii e^(CSL) efl^o] #5} 7} Til ^cf. <*j7HH, o}^] ^s}^ # 
^ nrH- ^°J: <£^& ^ ^(VRDVH ^]7>s)^ ^--g- e]-<y(CSL)^ 31*1 

9m € ^ff-7}- ^-^l-Tfl Stf. 0)0]] iifef, 0.5. HSzl^s]*! ^ 1- 

5L 3-S- £ 2S] ££Z| ^ *<HH #313 4fl#<i| ^ ^^(Vt) 

^71 ^BflA] #3] 3 xiftsLB) ^ ^(VO^r ^-(negative) 3lt* # 

efl^ ^(VPGMHl ^Sfl #5114=1 ^3.5} HS.zl^^<^1 ^ ^<3-(Vt)°l ^Tll 
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^^(Vt)^- 1-2114=1 «3 l^tr a>5L^ ^1 ^^-Al jEflo]^ c^o] s. 

3)14=1 ^flS.^ «°1 ^(over program) ^^m^. ZLSlZL 

^ ^(VRDV) e^^l ^ ^ #<y-(vt)# ^ #efl4=l pfls.E) ^^-^ H 
Jf 7 > #^^H HS.H^5l^l ^ (under program) #3|3. ^ €-*l|33 6 l If 

<i?> h*bH, ^ ^HSu^ ^s. ojoi ^-^tr sltf 

# ell 4=1 ^ls.el ^ HSa^ ^ « 0 >^o] jl^tf. 

3Hr * 31 4=1 *fl£.&| *H^sRr cfl $m. 

<i 9 > m. rq.s s.^ av 7 ] ^ e fl4=l ^SBl ^1^ ^ ^-g- a^SHr 

31 SfltK 

<20> ^-71 s-^^- ^*>7l ^r^, £ t^o] ggfl^ nllasl #*l^r ^7flSl #el)^ 

^5.5] ^#oi Bfl^s]^- pfls^ >g °1 ell °1 -&efl4=l "11:2-3 ifi#^ <^«. 

^-¥-«f, -fr ell 4=1 "11 ^t-i-^ *fl<H tIMhSt ^^tt ^^-£} 0 JAS £12^ ^ ^ 
^Sfe ^-E.Hf<y ell^t -a^Sh 1- ell 4=1 ^lS-Hl -S3 cllojEil- x] ^is}±r 

efl^l* S^-sM ^ ^<y-oi ^o}2] nfl^cf 2fl*l-i- el^A] 71^ 511 o]x] 
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^l-E.^ HsH^l^Ei^- vfl^l *i| 3 ^11 °<J=icM ^S]^ *Hl 

= -§-#*H *fll *11bi- ^^1^1 3. v\3-^ B^^l^B^ ^efl 

^l^st)-, ^12 Si^ui 312 Ein^ ^ A J11 -§-#*H 312 *i 

-%Sr ^*)7)Tr 3l2 <as.^ H^^l^Ei^-, *fll *1^--4 *)l2 ^ A>olo) ^oj-^ 7 ] 

^ ylm^Jl ^ ^2-^ B^l^^l TflolH^l ^^TT til 51711- 

A. 31 1 ^ 312 HSzl^ ^ A°\ ^IJltt HSa^ ^ eim^l- ^sH^l ^1*} 
a} 0.5. ^JEieK! ellf ^-S^r ^ 5LJ=,*\] tc^ #ell4i oflS-Sl ^ 

^^.e^-olAS. ^S^-efl^ ^i^, ^ Hl^r ^"31 ^V^Vc]-. 



<22> ZLElJl, 3H*1 #313 31-E-&I ^ tilHS^-^4 ^H°H ^^^ZL 

3U tijH^-^ 3H ^l^^l Til ol ^ 51 ^ ^1 H^^l^B^, afll H^^li 

*1 3 ^ *fll 3)5.^ H^l^S]-, ^ ^JELSf <g^5]jl A]2 tilBSl-^ 3M ^IS^l 3H 
<g£)^- 3l2 -aSLi: H^^l^Ei^-, 3l2 ^fii B^l^li^fil- <?!^SlJl €^ i^E.£| 

^111: 3l*l*Kr sfl^l^-, efl^l^- Sl^slJl ^ i^^l 3l*§°fl TlM^^r 7^13 <a 

S-i B31*liE-l<4, *fl3 ^!l£i H^S^l^Blfil- ^^1 A>o]ofl <Q^£]ZL alll sfl^l 

^Jl<H1 #314=1 cfls-s] ^ 3Hi3« sfl^Hi ^^171^ *ll4 H^l^E} 

^l^ 1 ^1^ ^V^l^l <£^5\^i tilHs}<y el^ -S-^V^ ^0^ = 

# sl^^l^l^ ^5 <as.^ s^fl^l^E^, ciHti s.^ ^2 °11 °1 w -§-^H #313 
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E^El^J <y^£)^ c-11 o] e| 1- ^S}^- ^16 B^^l^Ei 

sq-, c-Ho]e-1# ^^>^ ^2 Hfl^l^, *I12 efl^sq- ^ ^jels} ^<y- Efl^l 

^2 efl^l *f|<H -§-^H ^12 efl^]S o g §) ^HeI* sfl^A]^^ *fl8 

*fl9 <3S-^ H^^l^Eil- 5£^lcf. 

cJ-€- -gL^-g- ^^>7l ^>i4 #314=1 °fl£sl 

2} H^^LEfl^ ^7) -&3141 ^lS-S] <?l7H>^ ^11 ^r^]^ ( HSZL^ ^ 

^ 3^ #°*H1 -g-^H #5114=1 °flS.el €1-^ s}-<?i*Kr *fl3 #311- 

i^-ji, *fll xfl^l ^3 ^Tjl^ ^s]^ HSZL^ ^ ^-5. A>°l#-g- nfls.^ 
€1-°1 HSZL^ ^€ *W*1 tfV-^^-S ^r^^sl, ±% HSa^ i=HH = 

^11- E]^Al^cf. -f-efl^ nils.El ^Ifil w 0 >^^ ^7H] 5^2^ ^ ^dtAS 1- 

313 °ll£sl €«^1 M in} ^ *i°]-§- <£7Ht>:dl, iin^! ^ = H ^4 xr 
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HSzl^^ « &o] #efl4i ^lsel ^ ^<y- « i7 } ^-^Ml 

<25> o]*]-, a. £ 4 ifl^l 5L 7# ^3 

< 26 > 5L 4^r ^3 ^^Al^ofl s.$]$ ofls. ^ M-Bft^^ £^o]cf. oj§ 

^S>^, #*l(400)fe nflS-el ^ <H efl o] 1-^(110), .23(120), 

i« ^-t-(130), ^ ^ t^(410), 3flo]x} ^(420) 

(120) ^ ^^Bftl ^ #^(130)^ 5L 12) *HS.&| ^ ^ 

<27> B.S.n.^ 3# ^^-(410)^ ^(VCC)^ ^^(VSS) ^H^l 31 
^5-^ H^^l^BK413)2f xfl*l *I13 ^*J-«(414, 415, 416)^- 3.&*}JL *fll 
7^(414) <#*EH1 *fll B^fl^liBl(417)sq- A}2 ^-%1-(415) °^^\ 

^12 <aa-i H^^l^Ei(418)l- J£^*Vcf . H ^1^(412)^ 7)^ ^^(VREF)^ 

*Hl ^3 7i*j- Aj-o]^ NA = ^-g: Wl3E7l(412)^ 7\}o]^Qt).. 

^!£i H ^1^(417)^ afll HSZL^ 7^ Ai^(PGM_VFENl)^l TlM *g £|<H 

^ll 7^(414)* ^^l^lJl, *)]2 H3M^(418)^ *fl2 ^ a] 

5>(PGM_VFEN2H1 TlM^S)^ *fl2 7^(415)* 
<28> H^LZL^ ^ 1^^(410)^ *)U £1^^ W *)H ^(PGM_VFEN1) iEfe 

^12 ESa^ ^ *)H aJs(PGM_VFEN2)^| ^Jfoii ccfe|- *fli 7^(414) je^ 

7-1 ^-(415) o) AjEH^ ^ ^(VRDV) efl^o) ^-Tfl iE^r ^ 

*fll ^ *fl2 SLS.ZL^ ^ ai^( PGM _vfeN1, PGM_VFEN2)7> wl^sl-s]^ s 
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^ ^(VRDV)-^ ^Tfl ^-^3£)J1 ^ ^2 ^ ^!Jl 

(PGM_VFEN1, PGM_VFEN2)7]- ^ #<y-(VRDV)^r ^7\] iM^t*. 

, 3^ ^°J-(VRDV)-£- A]l ^ Jl(PGM_VFEN1)£}- A}2 S.S,n^ 

3^ A°\ -tl^(PGM_VFEN2)7> ^Md^S)^ 4°^ ^ $i*L3- 'M^. 

5L 5^r £ 4^ ^ t^3jL( 410 Hl S^n^ ^ 

^ HSZLHfl n J ^(VPGMl) iLS. HSZLBfl^ ^ 3fo\] afll H^ZL^ ^ 

^ ^(VRDVlHl ^]*V ES^I ^-*H8- *fll ^^(VRDVl) 

^ #313 ^IS-Sl jg.^ ^oj. efl^-i- g-fe-th ^ 

s. So1 ]a^ 7fl2 HSnHflDj *l<g-(VPGM2)°.3. HSZLefl^ ^ofl oj^cq ^ = 3.^ 

^ ^(VRDVD^ efl^s. HSZL^ 3# 4#*fl HSzl^ 

rj^ ^3 £^sfl^j *l<y-(VPGM3) HS^sfl^ -g^ J£<*fl ol^cq afli s S 

S^L^ ^ ^l^lr *I14 SS.ZLefl^ ^<y-(VPGM4)O.S HSZLEfl^ 0)7)0) 
Al ^ ^(VRDVl) ilcf ^ *fl2 *i<y-(VRDV2)iL^ H^zz.^ 

t^W. ^H* 1 ^ HSz| ^ ^Hsf <*]^*1) ^ -f-H zj- 

Zt-Br *fl5 £SZEfln 0 i ^[<y-(VPGM5)4- ^16 SSZLBll^ ^<y-(VPGM6)A^ HSZLHflnj s.^- 
A 2 H.S-L^ *l<y-(VRDV2) eflfe ^ ^tb^. o] ^ ^ > 
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HSU'S ^ A>ol^ p>rf 5(|ol^ t^cq ejj^s. s^A^t].. 

£ 6£r £ 43 XM*1 21(420)1- ^^Kflfe £^ol4. o]«- %^\^, 2\] o) v\ 
^1 (420)^ &^f>}7)} 5. 4^ XU ^ = eKl(WL0)s|- XI 1 ^ X|2 «lHe|-Sl(BL0, BL1H1 

^^sl^r # 31 4=1 Xls.^ €€-(112, 212)4 ^^^^f. 3«H XI 1 

pflS.^ €(112)4 o^^lfe XU Sflo]^ «ls)(610)<Hl tfl^H 7l#t!:^-. XI 1 XM*1 
(610)^ wlHBl-^CBLO)^- ^ 2t=(NS) ^>°H1 ^^4^ XU «1BS|-<?1 ^IJl(BSL) 
°fl ^1 °1 ^ ^ ^ XU ^!£i H^^l^B-KMl), alH^tKBLO)* 3€ ^(VDD) efl*§S = 
s^H^l^- XII 3)2.^ H^l^OE), €^ ^JEL(NSH1 ^^£]J1 XI 2 hIe^o] ^ 
^ ^IJKSBLH Tflol^s]^ xi2 <ffl5L^ H€*l>iEl(M3), xj| 1 efl^l (LATCH1) , XI 2 efl*l 
(LATCH2) , XII 2fl*KLATCHl)4 ^H-(NS) ^ c fl °1 ^ (DATA j ) °fl XI 

°1^3Tr ^ XMHCT3), XMH(T3)4 3*1 ^(GND) a>oH ^sqzz. XU efl 

*1 XW <QS(LCH1)X1 XH^tt XI 3 <fflS-i H3M^e-UM4), i^EL(NS)4 3*1 # 

°J-(GND) A>o]oil <g^E] ji tilse}<?] ^IJUSOGH] XM^fe XI 4 <a^i 
Bta^l^(M5), XI 2 2fl*l(LATCH2)4 <S^=|3I 3Mb) 3.^ ^1JKDIN)^1 7]}°) 

XI 5 <as.i BSH*]^(M6), XI 2 Hfl^l(LATCH2)4 <^^5]ji ^41 ^=(NS)^ ^<y- 

efl^ofl XH^s)^ XI 6 <&E.£i H^1^(M7), XI 6 ^31-2-^ H^*l^Ei(M7)4 3*1 # 
^(GND) A>o]ofl <g^s]ji XI 2 efl^l XH ^1JULCH2)X1 XM^tt XI 7 <ffl2.i H^^l^ 
EKM8), zis]Jl XI 2 efl*l(LATCH2)4 3*1 ^(GND) ^V°H <£^5l E)^ <£1:§:(RST)X| 
XM^tt XI 8 H^1^EKM9)# i^-fVcf. 
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^1 jQo]x] His] (610) fe- ^4 ^-^4. *f|l Hfl^(LATCHl)^ *fll 1-5114=1 ^1 

SLsl ^(112)^ S^ziefl^ ^4 ^ *fll §313 

H(112)S HSZLSfl^ ^*J-# ^*fl, H^^l^l ^IJUPRE)^ 5.3} *H3ll35. o] 7 }-£l 
^ *)U ^S.^ B^^1^eKM2)^ ig_2.H£)Jl, Qj^ 0V7> <^7>£l Jl, ^ *fl2 «1 

Hs}*?! *1H ^(BSL, SBU^r ^>o]efl^oi s)o] ^ ^ 2 <a£.i H*ffl*liEl(Ml, 
M2)7> ^£r£H*l tE Qj^l efl^ol «lHel-°l(BL0)^-S. ^^^4. *fl2 sfl*l 

(LATCH2)^r HHEi S.^ <y<HHl- ^IJKDINHl -g-^H ^ cfl°l ^ (DATAj )# Hfl*l*H 
^11 1 v]}3-^\ ^1(112)S. ^€ nfl^l <^ c-11o]EKDATAj)l- ^lt>4. 

6 1 n fl, A2 #313 "fl-SL^l €(212)^1 ^«fl ^:EL QkS^r ^^(VDD) 

eflt^>l ^V^tf. 

HSn^ ^ 4^*Rr ^-t-, ^12 tilH5l- < y *1H ^lS(SBL)7> §>olefl^^ 

«fl « el 3! ^ls(SOG)^! *WiS||'gN -g-^H ^= qj ^ ^r= Qkl- OVS el ^1^14. 
ol ^, ^sl^o>xl ai^(PRE)^ S-feflfoll -§-#*H tilH^<y-i:(BL0, BL1)# #Q 
^(VDD) efltS. He1^>^AlflT^. ^fli efl^l $}o] A]^(LCHl)7l- ^H^l^l s)^ *qi 
#efl4=) ^(112)21 cfloiE^l- ^= Qjoll ^^cf. ^fl i #efl^ v\]3.^\ iS(li2H 

^.S.ZL^ ^-SSl^Cfjl ^^-£1^ Qj<2} Z])^ 4-7^0] o) 

^3] *}°m°lH = 5.ZLEfl^ ^o] ^-xl^c}. Tfli #313 *)ls.e] ^I(112)ol 

^«fl D J ^°1#^1^ ^^cf. z\}2 l-efl^ ^la&l <i(212) 

°) HS.ZL^ ^*ti 2r:J= QiHl SQ7>£ ^ ^ <£(VDD) o] *fl2 sfl ^1 (LATCH2) ^1 7-1 ^> 
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3<H 9X7} «fl^l, *fll 31*1 ^1J1(LCH1)7} *H3lt°l Sl^lE. iiJEl Qk^r £ 

<y-(VDD) 3lt-g: 4M*>S.5. 4^§- HSZiEfl^ AH^ofl^ HS-nefl^ ^l^tf. 

°l2}- HSZL2fltg 3- Efl^(LATCHl) 

2] ^ Qj ^ i^JEL Qk^ 31HH #9J-(VDD) 31^] s)^ H5.n31 n J 

^ ^i^*- 5. 62] 3flolx| Bis] (420) ^^-4 HSZL^ ^# ^<y-o] 

=£H^J ^ ^-H 5flol^l tf|^(420) vfl hIe^-o] Al^(S0G)7> 

%^5}-^cf. oj^ ^3 ufls.^ ^#2] ^ ^oj- ^-JE.s.ofl q-Bj-uj-^ 4 = 
(over-programed) £l^r ^l:^- 7^1-71 ^tHcf. ZL£) JI HSa^ ^ #SM- 
1314=1 ^#2] ^ #<y- oj^-o.^ 9l7}*}<^ H^ZL^ ^^M: ^^*>7) nfl 

-g-ofl, *1 HS:^ (under-programmed) 3 *r ifi-i-t- x\}7]^ ^ &cj-. 

£ 7£- ^2] HSZL^ 2]*r 1-314=) ^11 2- el «21 i^El-ifl 

^ S^t}. ol^- ^-S^^, ^7l ^-Efl^J nfl 1314=1 *H5.&| ^#2] ^(Vt)^ 
^-(negative) ^l^ 31^ SHr*}. o] ^ ESu^ ^(VRDV)-^ i=H3M*l 7}^ 

^ ^Hf ajr^M , (n-l)^i^ ^S.n.^ #5) ^2 S.S.n^ 

#<y-(VRDV2) e^2l g-^ ^^(Vt)^: $>^r 131 4=1 ^15-5] 0^7} 
^*>cf. n^i^fl =S.ZL^ -f-H°1H *fll ^ ^(VRDVl) Jitf ^ ^ 

^^(Vt)* ^ , ol^2] ( n -l)«i^fl ^SZL3« ^ HSZL^ c^«- 7 > 

^ 1314=1 ^lael «^1 hs.zl^£1^1 ^cfji tfX| s^zLgfl^ 1 ^-fr 4- 

^trcf. ZLe]^ ^SZL^ #2} ^H^lAi 13141 ^lS-e] ^#21 -g-^ ^°0-(Vt) 
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£r 5-^*>7fl ^5££H ^1 ^ s.hbH sounder program ) ^4 
2]-HSzi^^(over program) #3141 «flse| ^ll^^cf. 

^ 2, 4, 5^ HSZ^ ^ ^<$<LS. SS^I 3^ ^ 

H# &°1 #314=] *H5.sl ^ §17} $13*1-711 i4Ef\+cf. 
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4^7fl^ #314=1 ^S.e| tiflls]^ uflas) ^ <X31°1 m.b±- 

^7} #3l4l *H5S] €«3 H^ZLig c^-g. ^-ol^>7l ^ ^ 

A o v 7) #314=1 ^lS-e] €1-^ XM XHH^ <g^5]^ ^^e^-^l^s. #7l S-S-Zl^ 

^ £W*r 5.5^1 3]t Ajt"-^; * 

#7} #314=1 *H55l ^ *l#*Hr 3L^-*M ^-71 HSZL^ ^ 

^oj-ol v£o};g ^p>cf #71 Sfl^ll- Sl^Al^m Blsll- ^-Hl^Kr 3# ^ i^L 

2] 

^ll^Hl ^^1, #7] 

3*1 *>°H g^fe ^5i XU ifl*] Xl3 

#7l X]l 7-1 *j- oj^ofl *fll HSZL^ XH Al^ofl -§-#*H ^"71 XU 

71 ZL #71 21 5i H€^l^^ H.31^1, #71 XU 7l# ^ ZL JEL3l<>]£] 

#71 XI 2 7-1 <&&d\) <£^S\JL, XI 2 3# *IH -§"^H ^"71 

XI 2 7-1 i£e}-X| 71 ^ XI 2 B€*l^ ; 
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°1 ^-71 TfloiH^l ^slfe wliS7li- ^wl^ %± S>if 

3] 

^12« 0 H] SH*!, #7] afli ^ ^12 ES^^ ^ *fl<H 
4] 

S=*r ^Ml £ tf.fr tf7>*|-fe ^ilS ^ #5fl4=l ^lS-el 

[^T 1 * 5] 

5]^ ^1 ^!£i H ^fl^l^Bl ; 

^7l ^1 ^!£i E^^^-E^ o^^Sljl SHl^M ^iJLofl -§-tf*H €^ ^J=-& 

3itf ^I'lS Hsl^MAl7l^ *fll 3)2.^ 

29-19 



1020020076955 #^ <£x\: 2003/6/19 

#7l A}2 <&2-^i HSfl^l^sq- #7l ^ 2=.= $! Efl^Hf- 

#71 efl^l^l- ^^JL #71 4fl>*) i^JE.^ ^oj. efl^^j Til o]^ *fl 3 o|£a 
*1^; 

#71 ^fl3 B^^l^B^ *1<y- A>oHl <a^S)ZL ^1 Efl^l *]H X\3L6\] 

#71 Aji^i ^ ^ AHo11 o^^jt. tilH5^<y ais^I -§-#*M #7l 

pfls.el #*i. 
6] 

^115%H1 5U<^1, ^-71 Jflolxl Hi 

cflolEi S.^ ^Ml- ^Is^l -g-^H #71 *llS.5l #*1^ H^EflcJ ^ 

*M ^^5]^ ^1 °1 Bl 1- ^I^Rr *fl6 <jfl.E.i B^fl^l^Bl; 
#71 <^ 3Ml3* T^}^ *fl 2 aU^l; 

#7l A]2 Efl*l<4 ^^JI #7l ^ ±B.2) ell^ofl 7flol^£l^ 7fl7 <aS.i 

H^l^Bl ; 

#71 *)17 <as.^ e^j^^E^ A}o}6\) o^^SlJi ^2 Efl^l -ilH 

-g-^-^V^ #7l ^12 efl^lS #71 <g^ HM^l* e)l^Al7l^ ^18 ^!£i eqfl^^^; 
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XH^^r ^19 9S£i B^l^Eil- ^-til^fe ^ ^ #313 "112B1 . 

[$^* 7] 

*\°)5L *>M- #efl3 nflS-e] i^-*>ji #7l #313 *H2E} = 

H3.zl31"J *}<£# #7l #313 nflSLBl «3. ^7>*>^ XU ^Xl ; 

Xl2 #X1; 

^71 £13^ 3# #°H1 -§-#sH A oM #313 *)l25l HSa^ <X^-# 

^-<?}SRr XI 3 #X1« 

^■71 XI 1 vfl*l XI 3 #XlS SsLn^ Jf = 4olf|. ^-71 #3)3 "11 

2^ «-<>l SSl^ «H?}*1 til^-^^S. 4^ ^"71 ^.ZL^ 

#3 Al-O]^ ^o> AV 7 ] H^n^ ^ £ Shi- ^*}Xl 5fH, ^-71 HsLZL^ 

^oj- efl^ol ^o>^)^ #3 -f-H. A>ol^n>Cf 4>7l #efl3 Xl25} 4| cflo] 

*R>*Rr XH*1 Hljj) ifl Efl^l- el^Al^l^ ^SLS. ^ #313 "11 2-^ # 

*13 

8] 

X17%M1 &<X^, #7] #313 "112.51 #*1^ ^ « 0 V«^ 

^7H1, #7} HSZL^ ^ilS ^-71 #313 "11251 «3 g-^ ^.4 

^-fr ^HKr 7ASr *}±r #313 "11251 <^ HSZLig « 0 Hg . 
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sx 6 )*]. #efl4=i *n5.ei ^ « 0 >^^ 

^ *efl4=1 « 0 v^. 
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15L 7] 

DATA "1" (NUMBER~0F BITS) 




-SNS^ 









VRDV1 












VRDV2 



(Program Pass) 
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